










































































































































































































































































































































































































































































































































520!+ =)<"("<&* (=<($(<&) )""<$ 
167890!+ )"<&&)<' ))<&@"<)$ $)(<$ 
567890!+ ;(<*"(<' =(<&(@<)$ $;'<$ 
,:31;9 =@<$@*<) =(<$==<) *&'<$ 




































































































			 :;- <	= 	"/ 4
.= 578>?	.=(
'"( '"( 1(O=1
PQKF& RE),:33.53 D,:33.5 RE).53,:33 D,:33.5 
P
S952 '=<);=(<(" *=<);(=<("&$<*@(*<(* @=<*)&*<(= $(<$ 
T "(<*=&)<(' @$<*)=&<(' @*<&&()<(@ =)<*);;<(; $(<$ 
!Q >)'=$%';;?)&" )($$(@*)-&;&() )(*$(';&-&@$$) )(*$(@);-&;)$) $(<$ 
QU )"<&"';=<=*" *"<&*($'<;$' =$<&$&*=<(&& ''<"$"&(<=() $(<$ 
2V $@<&*"<)$ '=<*''<)$ '*<&"&<)$ )@<&@&<)$ $(<$ 

















































































































































































































































































































































































































1. Breastfeeding Promotion Society 
Commissioned the Ministry of Health, 
Treatment and Medical Education in 
collaboration with the United Nations 
children’s fund (UNICEF). Training set of 
promotion of breastfeeding education. 1
st
 ed., 
Tehran, Iran, Amir Kabir publication, 2009; 
pp 355-6. 
2. Leung AK, Sauve RS. Breast is best for 
babies. J Natl Med Assoc 2005; 97(7): 1010-
9. 
3. Chen R, Tunstall-Pedoe H, Tavendale R. 
Environmental tobacco smoke and lung 
function in employees who never smoked: 
the Scottish MONICA study. Occup Environ 
Med 2001; 58(9): 563-8. 
4. Wasowicz W, Gromadzinska J, Szram K, 
Rydzynski K, Cieslak J, Pietrzak Z. 
Selenium, zinc, and copper concentrations in 
the blood and milk of lactating women. Biol 
Trace Elem Res 2001; 79(3): 221-33. 
5. Florescu A, Ferrence R, Einarson T, Selby P, 
Soldin O, Koren G. Methods for 
quantification of exposure to cigarette 
smoking and environmental tobacco smoke: 
focus on developmental toxicology. Ther 
Drug Monit 2009; 31(1): 14-30. 
6. Berlanga MR, Salazar G, Garcia C, 
Hernandez J. Maternal smoking effects on 
infant growth. Food Nutr Bull 2002; 23(3 
Suppl): 142-5. 
7. Orhon FS, Ulukol B, Kahya D, Cengiz B, 
Baskan S, Tezcan S. The influence of 
maternal smoking on maternal and newborn 
oxidant and antioxidant status. Eur J Pediatr 
2009; 168(8): 975-81. 
8. Baheiraei A, Kharaghani R, Mohsenifar A, 
Kazemnejad A, Mota A, SharifiMilani H, et 
al. Factors associated with secondhand 
smoke exposure in infants. Tanaffos 2010; 
9(2): 43-9. 
9. Chamari M, Djazayery A, Jalali M, 
Sadrzadeh Yeganeh H, Hosseini S, Heshmat 
R, et al. The effect of daily consumption of 
probiotic and conventional yogurt on some 
oxidative stress factors in plasma of young 
healthy women. ARYA Atheroscler 2008; 
4(4): 175-9. 
10. Woodward A, Grgurinovich N, Ryan P. 
Breast feeding and smoking hygiene: major 
influences on cotinine in urine of smokers' 
infants. J Epidemiol Community Health 
1986; 40(4): 309-15. 
11. Agostoni C, Marangoni F, Grandi F, 
Lammardo AM, Giovannini M, Riva E, et 
al. Earlier smoking habits are associated with 
higher serum lipids and lower milk fat and 
polyunsaturated fatty acid content in the first 
6 months of lactation. Eur J Clin Nutr 2003; 
57(11): 1466-72. 
12. U.S Department of Health and Human 
Services. The Health consequences of 
involuntary exposure to tobacco smoke: a 
report of the surgeon general [Online]. [cited 
2006]; Available from: URL: 
http://www.surgeongeneral.gov/library/repor
ts/secondhandsmoke/fullreport.pdf 
13. Hewitt, Doug. Reasons for False Positives 
for Nicotine on a Blood Test. Available at: 
URL: http://www. LiveStrong.com. 
Retrieved 21 October 2011. 
14. Tietz NW, Amerson AB. Clinical guide to 
laboratory tests. 2
nd
 ed. Philadelphia, PA: 
Saunders; 1990. 
15. Anuntaseree W, Mo-Suwan L, Ovatlarnporn 
C, Tantana C, Lee A. Exposure to 
environmental tobacco smoke among infants 




cotinine. Bull Environ Contam Toxicol 2008; 
80(1): 34-7. 
16. Mascola MA, van Vunakis H, Tager IB, 
Speizer FE, Hanrahan JP. Exposure of 
young infants to environmental tobacco 
smoke: breast-feeding among smoking 
mothers. Am J Public Health 1998; 88(6): 
893-6. 
17. Becker AB, Manfreda J, Ferguson AC, 
Dimich-Ward H, Watson WT, Chan-Yeung 
M. Breast-feeding and environmental 
tobacco smoke exposure. Arch Pediatr 
Adolesc Med 1999; 153(7): 689-91. 
18. Yilmaz G, Hizli S, Karacan C, Yurdakok K, 
Coskun T, Dilmen U. Effect of passive 
smoking on growth and infection rates of 
breast-fed and non-breast-fed infants. 


















1. Associate Professor, Department of Reproductive Health, Tehran University of Medical Sciences, Tehran, Iran 
2. Deputy of Health, Tehran University of Medical Sciences, Tehran, Iran 
3. Assistant Professor of Toxicology, Tarbiat Modares University, Tehran, Iran 
4. Professor of Biosatistics, Tarbiat Modares University, Tehran, Iran 
* Corresponding author; Email: a.midwifery@gmail.com
(Received: 28 June 2012   Accepted: 7 March 2013) 
 
Abstract 
Background & Aims: Exposure to cigarette smoke affects the health of mothers and infants. The aim of this 
study was to examine the effects of second-hand smoke exposure on breast milk and infant urinary cotinine 
during breastfeeding. 
Methods: This cohort study was conducted on 45 breastfeeding mothers and infants exposed to 
second-hand cigarette smoke (exposed group), and 40 breastfeeding mothers and their infants not 
exposed to second-hand cigarette smoke (non-exposed group). The participants were chosen from 
mothers and infants who referred to one of the health centers affiliated with Tehran University of 
Medical Sciences, Tehran, Iran. Mothers’ breast milk and infant urine samples were collected twice 
at baseline (5–7 days after delivery) and 4 months after delivery. The cotinine levels in milk and 
urine were measured. Maternal nutritional status was assessed by 24-hour recall. All data were 
analyzed in SPSS. 
Results: There was a significant difference between the two groups regarding average level of cotinine in 
mothers’ breast milk, and urine of infants at baseline. This difference was also significant at 4 months 
postpartum (P < 0.001). 
Conclusion: The results showed that exposure to second-hand cigarette smoke during breastfeeding 
increases the cotinine level of mother's milk and infant urine at 4 months postpartum. 
Keywords: Second-hand smoke exposure, Breastfeeding, Cotinine 
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